Background The Woman's Condom, a secondgeneration female condom, is currently being manufactured in China by the Shanghai Dahua Medical Apparatus Company. The manufacturer plans to launch the product in China. Methods A survey and focus group discussions were conducted with 73 women and 57 men from nine potential user groups in the Shanghai area to explore, on the basis of visual inspection of the Woman's Condom and product information, their perceptions and attitudes toward the Woman's Condom and lubricant. The potential user groups were male and female university students, male and female college-educated young people, married women and men, migrant women and men, and women working in the entertainment industry.
Introduction
Millions of couples worldwide need protection against sexually transmitted infections (STIs) and pregnancy. The World Health Organization estimates that 448 million cases of new, curable STIs occur annually. 1 By 2007, women represented half of all HIV infections worldwide, with 80% of these occurring through sexual transmission. More than one in six married women and 1 in 13 never-married women aged 15-49 years have an unmet need for contraception. 2 Although contraceptive prevalence among married women in China is high (87%), 3 unmet need for family planning, especially among unmarried women, may be large as evidenced by the thirteen million abortions that occur annually primarily among unmarried women. 4 Rates of infection with reportable STIs also have increased nearly four-fold from 1990 to 2002 (from 14 cases per 100 000 persons to 69 cases per 100 000). 5 HIV is becoming an area of concern. By the end of 2009, approximately 740 000 people in China were infected with HIV. In 2009, there were an estimated 48 000 new HIV infections, with heterosexual transmission accounting for about 42% of these. 6 The female condom is a class of product that protects against pregnancy 7 and STIs. [8] [9] [10] [11] The female condom provides female-initiated protection and is recommended for use especially when male condoms cannot be used. 12 Although evidence is sparse, female condom use is also purported to improve communication between partners thereby enhancing women's empowerment. Female condoms have been marketed internationally since the mid-1990s; however, introduction into China has focused solely on clinical studies and a few pilot introduction studies with the first-generation female condom, FC1 ® (Female Health Company). Several studies among married couples in the Shanghai area found the FC1 an acceptable contraceptive. In one study, couples reported that they found the female condom device acceptable for contraception with no difference in sensation from male condoms. 13 In a second study, 55% of couples preferred female over male condoms. 14 In a third study, couples reported similar acceptability for both FC1 and male condoms. 15 The FC1 also was found to be similar to the male condom in safety and efficacy in a clinical study in Shanghai. 16 Data from two intervention studies involving sex workers also show female condoms are acceptable and that with counselling and support, acceptability and use increases. A National Research Institute for Family Planning study in Ghuangdong province in 2002 showed that acceptability of female condoms increased from 60% to 94% in the intervention sites where women received an educational session and demonstration and discussion about the female condom. Discomfort and difficulties with insertion decreased dramatically after repeated practice. 17 In 2004, the Futures Group, in conjunction with the China UK HIV/AIDS project, distributed female condoms to sex workers in Sichuan and Yunnan provinces over a 3-month period as part of an intensive information, education and communication intervention. During that intervention, about 71% of surveyed sex workers indicated an interest in using female condoms. Clients reported that female condoms performed well in terms of sexual pleasure. The most significant barriers were high cost (10 RMB/ approximately US$1.55 per piece) and their aesthetic appearance. 18 To date, female condom introduction activities in China have shown limited impact not only in terms of geographical coverage but also in the volume of female condoms distributed and sold. More in-depth analysis of social, cultural, contextual and individual factors underpinning female condom use is needed in China to assist with introduction efforts of a secondgeneration female condom product.
The Woman's Condom, a second-generation female condom product developed by PATH, is currently being manufactured by the Shanghai Dahua Medical Apparatus Company. The Woman's Condom design was verified in user testing among 60 couples in three countries in 2004. 19 More than 90% of couples in this design validation study, including nearly half of those who had no previous experience with female condoms, were satisfied with its performance for ease of use, stability, comfort and sensation. In 2005, the Woman's Condom was evaluated in a randomised crossover study at three sites in the USA comparing it to the FC1 female condom for functional performance, safety and acceptability. 20 In that study, 75 couples evaluated both female condoms during four acts of intercourse at home. The Woman's Condom performed as well or better than the FC1 for functional performance, safety and acceptability. Among participants with a preference, the Woman's Condom was preferred over the FC1 by twice as many males and by 2.6 times as many females.
During 2007, the Woman's Condom was evaluated in a prospective, crossover study of product preference, acceptability and function of three female condom designs among 180 women in South Africa. The participants reported that the Woman's Condom was better than the Reddy 6 ® in terms of feel; worse than both FC2 ® and Reddy 6 as regards lubrication volume; and better than FC2 and Reddy 6 in terms of appearance, ease of use and overall fit. 21 The Woman's Condom obtained market approval in China in late 2010. Since China will be the first market for introduction of the Woman's Condom, we conducted formative research to explore, on the basis of visual inspection of the Woman's Condom and product information, the perceptions, understanding and attitudes of potential target user groups in the 
Methods

Participants and study procedures
The study was conducted between July 2009 and January 2010 in Shanghai, the largest city in China with over 20 million people. Participants for the focus group discussions were recruited from groups of women and men that have the potential to be Woman's Condom users in the future. User groups were selected by the research team after consultation with local reproductive health experts about groups that they thought would be the most likely potential users of the device. User groups reflected a range of ages, occupations and educational backgrounds. All participants were selected for their eligibility in one of nine user groups defined in Table 1 . In addition, participants (1) identified they were sexually active, (2) were able and willing to provide written informed consent and (3) agreed to talk willingly about sensitive topics.
Study participants were recruited using various methods. Male and female university students were recruited via recruitment posters placed around the university campus. Women working in the entertainment industry were contacted through the 'Mommy' to gain permission to participate. The 'Mommy' is a woman who manages a sex worker establishment. Married and migrant women and men were recruited in collaboration with the District Family Planning Committee and workplace or community leaders.
College-educated young women and men were contacted through the family planning co-ordinator at each workplace. All potential study participants that met eligibility requirements agreed to be enrolled in the study.
Researchers from the Shanghai Institute of Planned Parenthood Research (SIPPR) conducted two focus group discussions with each user group. Researchers were trained about how to describe and demonstrate the Woman's Condom and lubricant, qualitative research emphasising focus group discussion and free listing methods, the elements of informed consent and pretesting of data collection forms and recruitment materials such as phone scripts that were used to respond to university students when they called to inquire about the study.
The study was implemented by trained researchers/ facilitators comprising graduate students in public health at SIPPR using a standard discussion guideline.
The guides used open-ended questions to elicit a full spectrum of data about the (1) need for protection and perception of risk of STIs and unintended pregnancy; (2) common terms used to describe sex, sexual pleasure, condoms and male and female genitalia; (3) acceptability of the Woman's Condom; (4) experiences, attitudes and beliefs about vaginal lubricants and about inserting other products or medicine into the vagina; (5) packaging concepts; (6) possible use scenarios and barriers to use and (7) preferred sources for access and/or distribution (not all aspects of these data are reported here). Free listing exercises were used to elicit data about sexual and reproductive health terms commonly used and methods that reduce risk of unintended pregnancy and/or STIs.
The focus group discussions were conducted in private venues appropriate for the specific user group. Discussions with university students were held in a private meeting room on campus. Discussions with women working in the entertainment industry were held in a private room of a tea house near to their working establishment. Married women met in a private room at the Family Planning Committee office whereas married men, migrant women and men and college-educated women and men met in private meeting rooms at the factory or workplace.
Mixed research methods were used to triangulate the data gathered during the focus group discussions and self-administered surveys. Analysing both qualitative and quantitative data together allow for a more complete picture of the situation to form than if only one type of data were collected. Following informed consent and prior to the focus group discussion, participants completed a self-administered demographic questionnaire. After the focus group discussion, participants were asked to complete a self-administered questionnaire about willingness to pay for and use the Woman's Condom. 
Study device
Although study participants did not use the Woman's Condom before or during the focus group discussion, each participant received a sample Woman's Condom and lubricant to handle and explore. The facilitator described the product and demonstrated insertion and removal using her hands as a model. This provided the reference point for respondent answers about the product.
The Woman's Condom consists of a very thin, pliable plastic pouch that easily conforms to the shape of the vagina. It is 9 inches (±0.1 inch) long and has a flexible, soft outer ring that is designed to hug the external genitalia. Several design innovations differentiate it from other female condom products, notably the hydrophilic foam shapes that serve to hold the condom pouch within the vagina during use and the insertion capsule which holds the condom pouch compactly allowing for easier insertion than other designs.
The condom pouch is produced from polyurethane film; the base resin used in its production is qualified to United States Pharmacopeia Class 6. The external ring is made from thermoplastic polyurethane. The foam shapes are made from hydrophilic urethane foam and the insertion capsule is made of dissolvable polyvinyl alcohol. The lubricant used with the Woman's Condom is water-soluble and non-spermicidal. Figure 1 illustrates the Woman's Condom feature set.
Data management and analysis
All data were collected in Mandarin Chinese and handled with procedures to protect participant anonymity. All data were treated as confidential and only study researchers had access to the study databases. Prior to the start of the focus group discussions, participants were reminded that they should not share personal stories expressed in the group outside of the meeting.
Quantitative data from the self-administered questionnaires were double entered in EpiData™ (EpiData group
Cleaned data were transferred into statistical analysis software SAS 9.1.3™ (SAS Institute Inc., Cary, NC, USA) for analysis. Data were summarised using frequency tables for categorical variables.
Each focus group discussion was tape recorded and transcribed verbatim in Mandarin. A note-taker created a written document that was used to supplement the transcripts. Multiple members of the research team read all focus group discussion transcripts for comprehension and quality control. Qualitative data were coded, managed and analysed using NVivo 8.0™ (QSR International, Doncaster, Australia). The coding scheme was generated from the areas of inquiry and relevant literature. At least two different coders independently reviewed each transcript and resolved any differences by consensus. Investigators followed standard content analysis to summarise codes, accounting for and interpreting major themes and relationships with other codes and themes.
Results
The study was conducted between July 2009 and January 2010 in Shanghai, China. Results are drawn from 18 focus group discussions implemented among nine different potential target audiences. The 130 participants (57 men and 73 women) ranged in age from 20 to 53 years. Nearly all the participants reported being of Han ethnicity. Two-thirds (65%) of the participants reported completing college/university or higher (primarily participants in the university student or college-educated young people groups). Over half of the participants reported currently using a contraceptive method. Migrant women, male university students, married women and women in the entertainment industry reported the highest rates of contraceptive use (100%, 81%, 73% and 53%, respectively). Female university students and college-educated women had much lower rates of contraceptive use (6% and 33%, respectively). Male condoms were the most commonly reported contraceptive method followed by the intrauterine device (IUD). Current condom use was reported primarily by male participants (university students, college-educated young men and married urban men). IUD use was reported primarily by migrant women, married urban women and, to a lesser extent, women in the entertainment industry. All but two participants assessed themselves as having no risk for STIs. Demographic information is summarised in Table 2 .
Perceived risk of unintended pregnancy and STIs
The majority of participants from all groups stated that premarital and extramarital sex has become so common in Shanghai that the risk for people in their community for unintended pregnancy and STIs has increased. University students and college-educated young people stated this risk clearly. "Many of my classmates now have girlfriends and they often had sex without any contraception methods" (male university student). Conversely, participants in other groups, especially married women and men, did not feel at risk of unintended pregnancy. One married woman explained: "That is impossible. We all have children. Nearly all of us have used the IUD. That is absolutely impossible to be pregnant!"
Participants from groups of married and migrant men, college-educated young men and women, and female university students believed that some people around them were at risk of HIV/AIDS or STIs. In all groups except migrant women, participants acknowledged STI risk through comments such as: "Absolutely many people are at risk of RTI [reproductive tract infections])/STDs in the modern world of Shanghai". However, participants did not perceive they were personally at risk of HIV/AIDS or STIs although they felt that other people might be. One college-educated young woman said: "I am totally not at risk. But I know many people may have the risks of STI or AIDS".
As part of the free listing exercise, participants identified methods that reduce risk of unintended pregnancy and methods that reduce the risk of STIs. In all groups except migrant women, condoms were identified on both lists. Migrant women identified the IUD, oral contraceptives, abstinence and rhythm as methods to reduce unintended pregnancy and "being faithful" as the only way to reduce STI risk.
Current perceptions of male condoms and their use
Since female condoms are not widely known in the community, participants were asked how male condoms currently are perceived among populations in Shanghai, what the word 'condom' meant to them, and their feelings when they heard the word 'condom'. Most participants (both men and women) believed they felt "secure" when they heard 'condom', probably because the Chinese translation "An Quan Tao" means "a secure instrument". Some participants, however, stated jokingly that the condom is not safe. One married man asserted: "Unlike its name, I don't think condom is absolutely safe. Contraceptive failure happens frequently".
University students and college-educated young people expressed an open attitude toward condoms more often than married women or men. Participants from these groups said that the word 'condom' is common in discussions and that they would hear and use it with ease. However, a few of the female university students and younger migrant men said that they would be shy to hear the word 'condom' in a conversation. Other female students and migrant men were curious, as they had never used it. A migrant man stated: "Condomthe name sounds good! I have not used it before and want to have a try".
Married, college-educated and migrant men all agreed that contraception is the primary reason for condom use. These same groups, together with college-educated young women, recognised HIV/STI prevention as being another role for condoms. Male university students, college-educated young men and married women identified ease of use as a main reason for using condoms. Male university students appeared more familiar with condoms than other groups. They cited additional reasons for using condoms including fewer side effects and viewed them as practical, economical and trusted. As one student explained: "The condoms were advertised for many years. We believe that they are safe and reliable".
Across all groups, male participants expressed greater interest and willingness to use a condom than women. Women's lack of interest in condom use appeared to be related to their use and related satisfaction of other contraceptive methods, primarily IUDs. One migrant woman said: "IUD seems more convenient for us. But for some people who face risks or with side effects, they truly need to use condom".
Potential acceptability of the Woman's Condom and lubricant
Focus group participants brainstormed words to use when introducing the Woman's Condom to their friends. These included words such as interesting, safe, comfortable, funny, thin, sex product, for women, another choice, dual protection, fashion, female-dominated, change your flavour, sexual equality and have a try. These words show the wide range of attitudes held by these potential user groups toward the Woman's Condom.
Participants also shared words that reflected their feeling when they first viewed the Woman's Condom. Women shared words related to product function such as inconvenient, complicated and weird. While men acknowledged those product characteristics, they also focused on more positive images such as fresh, mystical, brilliant and exquisite.
The Woman's Condom is manufactured as a nonlubricated device. The user is instructed to apply lubricant to the inside of the pouch as part of product insertion. Participants were asked whether lubricants are commonly available and used in China and about attitudes regarding applying lubricant to this product. Only about one-quarter of participants had heard of sexual lubricants. They said lubricant is not commonly used during sex and/or mostly used by older people. "When someone starts to use lubricant, the first impression is the woman is getting older" (collegeeducated young woman). Some female participants also indicated that use of a lubricant product may not be culturally acceptable. "It's strange and new. I am not sure if Chinese people would accept this product" (married woman).
Most participants felt the lubricant was inconvenient, and women were uncomfortable having to apply the lubricant with their finger. Participants preferred having the condom be pre-lubricated and suggested a range of novel methods for applying lubricant to the condom so the woman does not have to touch herself.
About half the women (49%) and men (51%) reported on the self-administered questionnaire that the Woman's Condom would make "some" difference or a "great difference" in their lives (Table 3) . Many participants were willing to try the Woman's Condom, and they also expressed a variety of concerns. The most common concern expressed by women was that the device might feel uncomfortable during sex or that *Missing two data points for women (n = 71). †NB. Respondents did not perceive themselves to be at risk of sexually transmitted infection or unwanted pregnancy at the time of the survey.
group
this strange thing before!" (married woman). The most common concern for men was that their partner might not approve of the device or that it would be uncomfortable. Almost two-thirds (61.5%) of all participants stated that they would not be embarrassed to purchase a Woman's Condom. However, they preferred that the price be less than 5 Yuan (US$0.67) for one item.
Motivation to use the Woman's Condom
Overall, participants were more interested in using the Woman's Condom for STI (50%) or dual protection (43%) than for pregnancy prevention alone (33%). Male university students, migrant women and women working in the entertainment industry were interested in using the woman's condom for dual protection. One male university student stated: "I think the material is better than the male condom. It may be useful in HIV prevention".
Male university students also saw the device as a pleasure-enhancing product that may be comfortable for men. The majority of college-educated young men were interested in the device solely for STI protection. Participants from the other potential user groups who expressed interest in using the Woman's Condom (female university students, college-educated young women, migrant men and male and female married urban Shanghai residents) were not clear about their motivation for interest.
Participants from five of the user groups (female and male university students, college-educated young women and men and women working in the entertainment industry) saw the potential for the Woman's Condom to be initiated by women as a positive attribute of the device. One college-educated young man said: "Women can decide independently whether they would choose contraception or not. This is its greatest strength". A woman working in the entertainment industry noted: "We can use it by ourselves. That's reassuring".
Discussion
Results from this initial investigation into the hypothetical acceptability of the Woman's Condom among potential user groups in China highlights perceptions and attitudes regarding the Woman's Condom and lubricant and potential barriers associated with its use. Although female condoms were a new concept for almost all study participants, study findings show interest among several potential user groups for this new female condom product both for STI protection and as a dual protection method. Overall, male university students, college-educated young men, migrant women and women working in the entertainment industry were most interested in the dual protection aspects of the device, whereas female university students and college-educated young women were most interested in the device for pregnancy prevention. Generally, male participants appeared to be more intrigued by the device than female participants. Of particular note was the interest in the device by women working in the entertainment industry, both because of the ability of the device to provide dual protection and because it was female-initiated. This interest in, and willingness to use, the Woman's Condom by women working in the entertainment industry is consistent with reports of their interest and use of other female condom products. [22] [23] [24] The study participants did not perceive themselves to be at risk of either unintended pregnancy or STI/HIV. China's HIV prevalence overall is quite low (0.057%) and previously was localised among high-risk groups (injecting drug users, former plasma donors and men who have sex with men), and only recently has begun to spread more generally. It is not surprising that the participants in this study did not perceive themselves to be at risk from HIV given that we did not include those high-risk groups. The absence of perception of personal risk for unintended pregnancy, especially for married women using IUDs, could be due to the success of the national family planning programme in reaching married women and China's historical reliance on long-term methods.
Nevertheless, data from sexual behaviour surveys document that STI risk exists in many of the potential user groups included in our study. For example, a study among migrant men in construction sites, markets and factories in Shanghai found that among 986 sexually active men, 14% had had more than one sexual partner in their lifetime, 31% premarital sex and 78% had never used condoms. 25 In a study of 4769 female university students in Wuhan, an area west of Shanghai, 863 (18.1%) women reported ever having sexual intercourse and 5.3% reported having multiple sex partners (29.3% of all women having sexual intercourse). 26 In a study of 22 493 undergraduate students in two universities in Ningbo, 17.6% of males and 8.6% of females reported being sexually active and 35% of sexually active students in both genders reported that condoms were rarely/never used in the previous year. Pregnancy and induced abortion had each been experienced by about 10% of sexually active female students and the female partners of male students, and about 1.5% of sexually active students of both genders reported being diagnosed with an STI. 27 Although the participants in our study did not feel that they were personally at risk of STI or unintended pregnancy, they acknowledged the risk of sexual behaviour for their peers. And although many may engage in high-risk behaviour, they do not always perceive themselves to be at risk of STIs as has been documented in the case of migrant men. 28 Introducing a new female condom design such as the Woman's Condom may help to fill the unmet need for contraception in these groups.
The perceived lack of risk for unintended pregnancy on the part of female university students and collegeeducated young women may be linked to infrequent or unplanned sex, easy access to abortion, male partner condom use, and/or lack of knowledge about the risk. Data from a 2002 survey among unmarried outof-school youth aged 16-24 years from a suburb of Shanghai showed similar behavioural intention related to unintended pregnancy. Most of the 1304 youths in the study had a favourable attitude toward premarital sex yet only one-fifth of sexually active youths had always used a contraceptive method and one-quarter had experienced pregnancy. Reasons for non-use of contraception included infrequent or unexpected sex, too shy to obtain contraceptives, lack of knowledge about contraceptives and dislike of how contraceptives influence sexual pleasure or mood. 29 Interestingly, men (particularly male university students and college-educated men) expressed more openness toward this type of product than their female counterparts. This attitude also is reflected in the more positive and imaginative words men used to describe their feelings about this product. This finding could be important as future promotional strategies are developed for this product.
Generally, female participants were more sceptical about using the Woman's Condom than male participants. Women were concerned about the fit and feel of the device both for themselves and their partners. It is possible that college-educated woman and university students were less interested in the Woman's Condom because of their lack of familiarity and experience with female condoms and also since women are the ones who place it in their bodies. Previous studies during the Woman's Condom product development found that women are more positive about the device after using it and understanding not only how it works but also how it feels during sex (P. Coffey, unpublished data, 2005) .
Few participants expressed knowledge or interest in use of lubricants, even though a large range of sexual lubricants are commercially available in grocery stores and sex shops in Shanghai as well as through online retail outlets. Some, although probably not all, of the participants in the focus group discussions have access to these distribution points. Lack of interest in lubricants among the potential user groups may be at odds with the need to use lubricant with the device. It is also possible that sexual lubricant is still considered a sensitive topic among these user groups and therefore too embarrassing to discuss. Clearly, unwillingness to discuss and/or use sexual lubricants may have a negative impact on user uptake of the Woman's Condom.
Lack of interest in using the new device by married women/men and migrant men may indicate that they do not perceive a need for a dual protection product since they are already using a contraceptive method and/or do not perceive themselves at risk of STIs. These results demonstrate that product introduction activities should be oriented toward the most likely early adopter groups (i.e. university students, college-educated young people, migrant women and women working in the entertainment industry) and that male partners could be an important entry point for engaging female university students and college-educated women.
A limitation of this study is that female condoms are relatively unknown in China, and most participants had never seen a female condom. Since participants did not use the Woman's Condom as part of this study, their responses are based on hypothetical assumptions that may differ from their experience after product use. This is an exploratory study and, as such, the findings cannot be generalised to the population but rather provide localised context for efforts related to the introduction of this contraceptive method in China.
